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ABSTRACT

1HE COMPUTER AGE AND PLANNING:
A SURVEY OF TECHNOLOOICAL INFUSION
By Robert Skot Bayers
A thesis submitted in partial fulfillment of the requirements for the degree of
Master of Urban and Regional Planning at Virginia Commonwealth University.
Virginia Commonwealth University, 1995.
Director: Dr. Margot Garcia, Ph.D, Professor, Department of Urban Studies and Planning

This thesis reports on the results of a survey sent by the author to 148 local and
regional planning agencies in Virginia. The mail survey of all Virginia county, city, town,
and regional planning agencies showed that computers have been widely accepted and
integrated into the planning workplace. Smaller agencies, and those with greater budgetary
constraints have yet to realize the computer's full potential, however. The survey yielded
an %84.5 total response rate, and covered hardware, software, organization and personnel,
and effectiveness issues. It was based upon a similar survey administered in Arizona, New
Mexico, and California five years ago.
A mere 13.6% of the 125 responding agencies reported no access to computers, far
lower than any other previously surveyed state. The use of different platforms and
software applications was widely reported, with inadequate training and funding problems
cited as the most common difficulties with computers. Overall, most Virginia planning
agencies found their computer systems as somewhat effective. The survey results showed
that a higher annual budget increased computer access potential, resulting in a higher
feeling of overall effectiveness.
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The survey showed the tremendous growth in the use of computers in planning
agencies over the past five years, a trend that shows no signs of waning. With many
different types of computers and applications, future planners need to be familiar with as
many as possible to effectively perform their duties. At the very least, planners must know
basic applications such as word processing, spreadsheets, and databases. The growing
importance of other applications suggest the need for an even wider range of skills. Since
most agencies reported little or no technical suppon, planners must have the knowlegde to
function on their own in a computer environment.

Chapter 1

INTRODUCTION

In the past few years, technology has progressed at an astounding rate, completely
altering the workplace. What just a few months ago was state of the art has become
antiquated, replaced by faster, more powerful machines. Computers can perform many
tasks in a fraction of the time it once took. How has the workplace changed in planning
agencies, though? Have planners obtained access to the myriad of technological
possibilities enabling them to perform their job more efficiently? ff planners have computer
access, do they have the knowledge to put the technology to use?

This thesis aims to illustrate the extent of infusion of computer technology into local
and regional planning agencies in Virginia, along with the benefits and problems associated
with such change. The hypothesis is that computers have continued to grow in numbers,
possibly changing how planners perform their duties. The survey of all local and regional
planning agencies studies impact, computer importance in planning decisions, hardware,
software, organization and personnel, effectiveness, and general jurisdictional
characteristics. Evaluation and analysis of survey results comprehensively describes
computer environments and the rewards and difficulties associated with them.

I

Chapter 2

SURVEY OF LITERATURE

Between 1988, and 1990, planning agencies in California (French and Wiggins,
1989), Arizona, and New Mexico (Garcia and Perryman, 1992) participated in studies
concerning the infusion of computer technology into planning applications. The studies
covered a wide range of jurisdictional sizes, the results of which could be compared to of
any other state. This thesis compares the extent to which the use of computer technology
has changed since the last survey. The study sample consists of Virginia's planning
agencies, local and regional, as listed in the Vir~nia Directozy for Local Plannin~.

The first study of this kind, undertaken in Spring, 1988, surveyed 501 planning
agencies in California Steven French and Lyna Wiggins published their results in the
article, "Computer Adoption and Use in California Planning Agencies: Implications for
Education." The study investigated the types of hardware and software used by agencies at
the time, and plans for future use and expansion. Results indicated an overall insignificant
impact of computers upon planning agency decision-making. A majority of the
jurisdictions reported that their agencies had been very significantly (25.4%) or moderately
(36.9%) impacted by computers within the previous five years, but a much smaller
percentage felt that computers had been very important (7.3%) or somewhat important
(27.4%) in influencing specific planning decisions. Only 15.8% of the survey respondents
reported little or no access to computers, most of which were jurisdictions with a
population under 25,000. The average number of microcomputers per professional planner
was .60, with 34.9 % of the respondents without any ac,;ess to microcomputers.
2

3
However, a 22% increase in microcomputer ownership occurred between 1986, and 1988.
IBM computers and IBM compatible computers dominated the present and planned
hardware resources. With the exception of laser printers, specialized peripherals were rare.
Most jurisdictions expressed plans to expand their systems extensively within the next two
years. Word processing, spreadsheets, and databases comprised the bulk of existing
software use, yet many jurisdictions listed plans for permit-tracking, geographic
information systems, and multitasking operating systems in the near future. The three most
frequently reported difficulties in the transition to computers were inadequate training, lack
of hardware/software funding, and lack of support staff funding. Overall, most
jurisdictions felt that their computing systems were somewhat effective (46%) or very
effective (19% ). Those agencies with access to microcomputers expressed the most
favorable effectiveness ratings. Higher numbers of software packages available, and the
availability of a computer specialist also had a positive correlation with effectiveness
ratings. External characteristics, such as population size, growth rate, agency budget, and
staff size, showed little correlation with computer system effectiveness ratings. The
recommendation obtained from the study suggested that planning schools should develop
specializ.ations producing planning information specialists, capable of integrating and
maintaining computer environments in planning agencies.

In the Spring of 1989, Margot Garcia and Mark Perryman conducted the same
survey for planning agencies in Arizona and New Mexico. The article, "Computer Use in
Government Planning: Arizona and New Mexico," relays their findings. The study
encompassed 83 cities and towns, and 15 counties of Arizona, and 97 cities and towns of
New Mexico. Although Arizona and New Mexico are somewhat poorer states than
California, respondents expressed similar impacts of computer technology. In Arizona,
57% felt a very significant or moderately significant impact, compared to 55.l % in New
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Mexico, and 62.3% in California. As in California, approximately one third of the
jurisdictions stated that computer information had been very or somewhat important in
agency decision-making. Similar to California, Arizona had 20%, and New Mexico had
36% of agencies without access to computers. IBM and IBM compatible computers
represent the bulk of the systems in use, although many responses included plans for
moving towards linking microcomputers with larger systems. Word processing and
spreadsheets were the most popular software uses, as in California, with relatively few
jurisdictions reporting permit tracking, thematic mapping, or geographic information
systems. Similar problems in implementation and maintenance to California jurisdictions
included the lack of technical support, and lack of sufficient training, yet the problems
appeared to have a higher significance than in California. The judgment of effectiveness
differs between Arizona and New Mexico. Most Arizona and California agencies evaluated
their computer system effectiveness as very or somewhat effective, while more than half of
the New Mexico respondents rated computer system effectiveness as slightly effective or
ineffective. Unlike the California study, the correlation between inadequate training and
effectiveness did not exist in New Mexico, where the lack of funding had the most
significant impact on system effectiveness ratings. However the Arizona data did show a
slight correlation between computer training and overall effectiveness. As with the
California study, the recommendations presented urged planning schools to incorporate
computer training into their curricula This training should include the basics, such as
word processing and spreadsheet manipulation, but also the fundamentals of different
platforms, programming, system design, and acquisition. The survey results also showed
an increased interest in geographic information systems, suggesting that GIS should also
enter the planning school.

5
Geographic information systems have been a hot topic of discussion for many
years. In 1989, Britton Harris discussed the importance of GIS to planning and the need
for microcomputer based systems. He predicted that better designed, more user-friendly
software would enable GIS to become a much more widespread application (Harris, 1989).
Later that year, Jonathan Levine and John Landis remarked that GIS had "caught the
attention of the planning profession" (Levine and Landis, 1989). Indeed it had, for so
many of the functions once performed by hand, such as population aggregation and site
selection, could be accomplished faster and more accurately with the computer (Levine and
Landis, 1989). Levine and Landis detailed four different GIS software packages, but 18
months later wrote that the GIS industry was expanding and updating so rapidly that the
reviews were of no more use (Levine and Landis, 1990).

Lyna Wiggins and Steve French have collaborated on a number of articles and
studies concerning GIS. In 1990, thematic mapping software had improved dramatically
from four years prior, showing the need for planners and students to possess a familiarity
with GIS software, and that further knowledge of GIS capabilities would be increasingly
important in the 1990s (Wiggins and French, 1990). In a 1991 Planning Advisory Service
Report, Wiggins and French elaborated upon the specific uses of GIS. Since planning
agencies deal with geographically related issues, GIS provides the perfect tool to better
perform the job, and with a decade of technological advances, capabilities at an affordable
cost (Wiggins and French, 1991 ).

Also in 1991, French and Wiggins published findings from their continued study of
computers in planning in "Comparative Analysis of Geographic Information Systems Use
in American Planning Agencies." This study focused primarily on GIS applications in
planning, covering nine states, and building upon the data collected in the California
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survey. Computer use by planning agencies in each state was at least 74%, with the
exception of Massachusetts, where small towns rely heavily upon regional agencies for
support. Software usage remained basically limited to word processing, spreadsheets, and
databases. However, results showed signs of significant recent and predicted future
growth in automated mapping and GIS. Virginia, at the time, had one of the highest

percentages of GIS penetration into planning agencies with 27%. This study showed the
relative similarities in computer usage in planning in different areas of the country,
suggesting that relatively few differences exist between states, or even regions, when
looking at computer technology.

Unfortunately, other computer applications useful to planners have not progressed
at the same rate as geographic information systems. In 1990, Richard Klosterman wrote
that microcomputer applications for planning analysis had improved only slightly in the
previous four years. Planning related software progress paled in comparison to the
advances in microcomputer hardware, operating systems, and general purpose software
(Klosterman, 1990). To combat the problem of locating planning related software, the
Planning Advisory Service produces Planning Software Surveys containing lists and
descriptions of such applications. These surveys also contain lists of software directories,
books, and periodicals to aid in the selection and acquisition of planning related software.

In 1990, Lyna Wiggins and Michael Shiffer first discussed the uses of hypermedia

in planning. Although planners are used to looking up and analyzing things in a sequential
fashion, non-sequential association adapts easily to planning. Land use, economic
development, traffic panems, and other types of urban growth and development represent
non-sequential information. By using hypermedia, such information can be linked together
for rapid compilation and cross reference by the planner. Hypermedia functions well in
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representing urban relationships by mixing spatial, political, and other related information
using sound, graphics, video, and text. Ideally, the greatest benefit of hypermedia would
lie in the linking together of several different types of information on a single screen
(Wiggins and Shiffer, 1990). With the current evolution of the Internet and World Wide
Web, such connections can be made. In 1994, Frank Zinn and Rene Hinojosa provided an
overview of many Internet functions and how to use them. The Internet is a global
network of millions of computers linked together by thousands of smaller networks.
World Wide Web is a document browser with a graphical interface, allowing the perusal of
hypermedia documents. Over the past few years the Internet and World Wide Web have
gained tremendous ground in reaching more and more people, and providing access to
more and more information (Zinn and Hinojosa, 1994).

The literature in this field illustrates the trend towards the integration of computers
into the planning profession. Updates in hardware and software technology, along with
lower costs, have made computers a feasible and vital part of planning agencies. As
computers have become more powerful and user-friendly, their importance to planners has
grown as well. Studies have shown the nature of computer integration, and its explosive
infusion into planning agencies in the late 1980's. New software, specifically designed for
planning needs, continues to be developed. With the introduction of hypermedia and the
Internet, planners have voluminous amounts of information available with the click of a
mouse.

Chapter 3

METHOD OF RESEARCH

In order to accurately compare and contrast current conditions with past studies, the
same survey administered in California, Arizona, and New Mexico was used. The survey
only contains minor changes allowing for technological advances such as Internet access
and CD-ROM, and contains both open-ended and forced-choice questions. Since the same
survey has been used twice previously with high success, a pre-test was not conducted.
Each of the previous studies used the Dillman method of mail research surveys, and
garnered very high return rates, an average of 76%. Therefore, the Dillman method
(Dillman, 1978) was used for this study, as well.

The Dillman method focuses upon presentation, coordination, and personal contact.
The presentation of the survey must be professional, yet inviting (see Appendix A). The
survey was in the form of a small booklet, as prescribed by the Dillman method. A
personal cover letter explaining the project (see Appendix B) accompanies the survey,
along with a stamped, self-addressed envelope. A week later, postcards go out, thanking
those who have completed the survey, and reminding those who have not, to do so (see
Appendix C). Those who have not returned the survey within three weeks of the initial
mailing are sent another package containing another survey, stamped and self-addressed
envelope, and a more urgent personal cover letter (see Appendix D).

Advantages and disadvantages exist with mail surveys, as with any other survey
technique. Mail surveys are convenient for respondents a:; there is little time constraint and
8

9
can be completed at the respondents convenience. Anonymity of the respondent can also
more easily be assured with a mail survey than with other methods. The presentation of the
questionnaire can add legitimacy and credibility to the survey. Unfortunately, mail surveys
generally garner a lower response rate than other methods. The process of mail surveys
also takes considerably longer due to the wait for responses and later follow-ups. Two
final disadvantages are that unclear questions cannot be explained, and that few if any open
ended questions can be easily assessed (Rea and Parker, 1992).

The survey was sent out to all county, city, town, and regional planning agencies in
Virginia, addressed to the planning director of the jurisdiction. This population consists of
65 counties, 35 cities, 27 towns, and 21 regions. The source of these local and regional
planning agencies is the 1994 Yir~nia Directo:ry of Local Plannin~. a publication listing all
Virginia local planning agencies and zoning administrations.

The survey is designed to document the changes in the planning workplace due to
technological advances. Analysis focuses upon the type of computer hardware and
software, and the effective and efficient use of such technology. Tallies ofresponses and
cross-tabulation of cenain variables provide the basis for analysis. The simple fact that
software and hardware have been sweepingly updated does not necessarily confirm that
planning agencies have updated their systems, or know how to use the advances in
technology to full potential. This study aims to identify the strengths, weaknesses, and
overall impact of computer technology in planning agencies in Virginia.

Chapter 4

STUDY POPULATION

The study population consisted of 56 county, 29 city, 21 town, and 18 regional
planning agencies in Virginia. Planning Directors, as the intended recipient of the survey,
most often completed the survey (52%). Less often was the survey completed by others,
28% by Planners or Zoning Administrators, 7.2% by Information Systems Specialists, and
12.8% by clerical support staff. Table 1 shows the response rate by type of jurisdiction,
total response rate being 84.5%. From such a high response percentage and consistent
cross-section of jurisdiction type, the results of the survey should convey an adequate
description of computer usage in Virginia planning agencies.

Table l • Response Rate by Type of Tnrjsdjctjon

::::::::::::::::::::::::::::::::: Counties
# Surveyed
# of Responses

Resoonse %

65
56
86.2

Cities

Towns

Regions

Total

35
29
82.9

27
21
77.8

21
18
85.7

148
125
84.5

Of the responding jurisdictions, 28% classified themselves as central city or

suburban, 43.2% as rural, and 28.8% as mixed or other. Most responding "mixed" or
"other" were regional agencies, which cross many jurisdictional lines. Respondents ranged
in size from 2 square miles to 3,439 square miles, a town and region, respectively.
Jurisdictional population ranged from 1,306 to 1.5 million, with a mean population of
82,412. Variance in these figures is due to numbers given by regional agencies, which are
not only larger, but composed of all other types of jurisdiction. The population growth rate
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ranged from -14% to 20%, with an average of 2% growth. Over 61 % of the respondents
reported an annual budget less than $250,000, most of which were smaller class
jurisdictions, predominantly rural. Only 10.4% had an annual budget over $1 million,
representing mostly larger, urban class jurisdictions. Except for regional planning
agencies, the type of jurisdiction (county, city, town, or region) had no bearing upon the
size of a jurisdiction' s annual budget. All types of jurisdictions reported the same incidence
of annual budget sizes, with regional jurisdictions slightly higher.

Almost all Virginia planning agencies reported being positively impacted by
computers, including the use of computer information and analysis in specific planning
decisions. An overwhelming 87% of respondents reported being very significantly or
moderately impacted by computers in the past five years, while only 13% found the impact
of computers minimal. Rural jurisdictions tended to report a lesser impact than other
classes. Asked how important computer information and analysis had been in specific
planning decisions, 71 % of the participants replied that computers were very or somewhat
important in the decision making process. Only 29% reported computers as only slightly
important or not important at all. Neither jurisdiction class nor type significantly affected
the computer's importance in planning decisions.

Chapter 5

COMPUTER HARDWARE

The year of initial acquisition of computers is shown in Figure 1. The shape of the
curve indicates that most Virginia planning agencies acquired computers in the mid to late
1980s. The median year of acquisition is 1987, with almost all respondents with
computers having purchased at least one computer by 1994.

fii:ure t; Year or first Acquisition or
Computers
100%
ij.
GI

80%

.:::

60%

-;
E

40%

-;

=

u

20%

Year or Acquisition

Lack of access to computers does not seem to present a problem to Virginia
planning agencies. Total number of computers ranged from Oto 176, with a mean of 9.
Most of the respondents with computers (42.4%) reported owning 1 to 3 computers, and
33.6% claimed ownership of 4 to 10 computers, while almost 20% of the participants have
11 or more computers. Rural class jurisdictions reported fewer total computers than other
classes, but jurisdictional type was not a factor. Only 13.6% of the 125 jurisdiction study
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population claimed to have no access to computers at all. With reference to jurisdictional
class and type affecting the degree of access, neither factor generated a statistically
significant difference. Considering the high degree of computer penetration into planning
agencies, it is not surprising that Virginia averages 1.72 computers per professional
planner.

Hardware Ownership
Most Virginia local and regional planning agencies possess many different types of
hardware. Approximately 33% of responding agencies with computers own IBM
computers and 91 % own IBM compatibles, thus eclipsing any other operating
environment. More than 27% of the respondents with computers have graphics
workstations, while only 7% use Macintosh systems. Almost 29% of reporting planning
agencies with computers possess mainframes, with over 17% having minicomputers.

Many local and regional planning agencies in Virginia anticipated undertaking future
hardware acquisitions within the next year. Approximately 39% of the respondents will
purchase IBM compatibles, while 10% will purchase genuine IBM computers. Many
agencies plan to acquire graphics systems (12%) and minicomputers (4%) as well.

Peripheral Ownership
Computer peripheral usage in Virginia is quite high, with laser printers, modems,
and CD-ROM drives reported most often. Almost 95% of the respondents reported using
laser printers and 38% have color graphics printers. Digitizers and pen plotters are also
widely used, 41.7% and 35.2% respectively. One-third ofreponing agencies use file
servers or shared hard disks, and 73.1 % have upgraded processors and/or memory on
existing systems. With the recent growth in telecommunications, it is not surprising that
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55.5% of the respondents repon using modems. Participants also reponed high
percentages of use of the relatively new mainstream technologies, desktop scanners
(29.6%) and CD-ROM drives (56.5%). Such high peripheral usage could be attributed to
the lower costs and decreasing size of such hardware.

Most reporting planning agencies (42.4%) plan on networked microcomputers as
their computer environment configuration. Both standalone microcomputers and a mix of
microcomputers and larger systems configurations each garnered 20% of the respondents'
choice as a future environment Less than 9% have no plans for future configurations.

Chapter 6

COMPUTER SOFTWARE APPLICATIONS

Word processing, spreadsheet, and database management applications are the most
widely used software in Virginia planning agencies. Table 2 shows that Virginia planning
agencies report a very high usage for different types of software applications. The fourth
highest usage response rate occurred with thematic mapping and GIS programs with
65.7%, illustrating the growing importance of GIS to planning agencies. Graphics
programs and desktop publishing followed with 53.7%, showing that planners have
realized the importance and power of gO<Xi visual presentation. Telecommunications,
statistical analysis, and CAD packages also garnered a high usage rates. Notable also, is
the degree of Internet access in Virginia planning agencies, where 14.8% of the 125 local
and regional planning agencies responding reported having access to the Internet.
Although the Internet is technically a form of telecommunications, it is still regarded as a
separate entity. Like computer peripherals, the high percentage of software usage stems
from lower costs and more user friendly packages.

15
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Table 2; Software Usage
<Percent or Those with Computm
:::::::::::::::::::::::::::::::::::::::::::::::::::::::

%

S~heet
Database Manager
Word Processing
Telecommunications
Statistical Analysis
Mapping I GIS

92.6
75.9

CAD

Graphics I Desktop Pub.
Project Mgt. / Scheduling
Fiscal Analysis
Pennit Tracking
Internet Access
n=l08

100
36.l
30.6
65.7
30.6
53.7
21.3
25.9
42.6
14.8

Permit Tracking
Many Virginia local and regional planning agencies reported using automated permit
tracking systems (42.6%). Most users of permit tracking were counties and cities, as
towns and regional jurisdictions have less or no need of such software. Of those who have
permit tracking systems, 37 .1 % have an in-house custom program, 24.1% use a database
package, 20.9% use a third-party custom application, and 17 .8% use some other type of
permit tracking program. No one type of permit tracking system stands above the rest. As
permit tracking grows in popularity, the current trend dictates that many different types of
systems will be used, perhaps raising the question of data compatibility if ever needed.

Spreadsheets
Budgeting was cited as the most popular use of spreadsheets in Virginia planning
agencies (69.8% ). As for other uses, 40.6% of the respondents use spreadsheets for
population projections, 46.2% for capital improvement projections, and 33% use
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spreadsheets for economic base analysis. Such uses show the particular planning functions
for which general software applications are being used.

Automated Mapping I GIS
Automated mapping and geographic information system (GIS) use is quite high in
Virginia planning agencies. Five years has made quite a difference in the GIS industry,
with the introduction of many more, and easier, software packages and packaged
information. All but one regional agency that responded have implemented a GIS;
approximately half of each other type of jurisdiction have also developed a GIS.
Jurisdictional class had no bearing upon the use of GIS in planning agencies. Of those
who use such software, 70.4% noted parcel based mapping as a type of output. The other
major use was the mapping of demographic information (66.2%). Other uses such as
address matching (43.7%), natural resources mapping (46.5%), and utility systems
mapping (39.4%) also have high citation rates. The lowest rates, not all that low, occurred
for site selection and environmental impact, both at 31 %. Virginia's use of mapping and
GIS programs is not only extensive in number of users, but in type of use as well.

Future Software Application Development
Although the results show that many Virginia planning agencies already have such
applications, many reported interest in developing permit tracking, land parcel database,
and GIS applications in the near future. Of those who responded, 31.2% plan to develop
permit tracking systems, 47.2% plan to pursue land parcel database systems, and 48% plan
to implement a GIS. County and city jurisdictions most reported plans for future GIS and
permit tracking applications.
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Participants were asked if a plan existed to implement a multi-tasking operating
system into their computing environment, such as OS/2 or UNIX, and if so, when. The
majority ofrespondents (59.2%) have no plans at this time to do so. Within one year,
however, 9.6% of the respondents do plan on implementing such a system. Another
12.8% plan on implementation within one to three years. Although most local and regional
planning agencies have several computers, their workload has not yet warranted such a
system.

Chapter 7

ORGANIZATION AND PERSONNEL

Difficulties
Table 3 illustrates difficulties associated with the use of computers in planning
agencies. Virginia's high citation of difficulties is most likely due to high usage, thus
exposing users to a higher possibility of encountering problems. Inadequate training and
funding for hardware and software posed the greatest problems. Technical difficulties,
support staff funding, and space requirements were also categories highly identified as
problems for Virginia planning agencies.

Table 3;

PiCCicvJties

<Percent or Those with Computers}
Virginia
Hardware I Software Funding
Inadequale Training
Support Staff Funding
Technical Difficulties
Space Requirements
Additional Expense
Acquiring Planning Software
!Poor Software Documentatior
Time Conflicts for Staff Use
Staff Resistance to Com outer
n=l08

60.8
57.6

36
34.4
27.2
22.4

20
17.6
15.2
11.2

Technical Support
Over half of Virginia planning agencies (51.2%) have no access to technical
support. Many planning agencies share support with another department (21.6% ). About
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the same amount have their own technical support on staff, 18.4% with full-time support
on the planning staff, and 6.4% with part-time support on the planning staff. Regional
planning agencies report more full-time technical personnel than any other type of
jurisdiction, while rural class jurisdictions more often reported a complete lack of technical
support.

Usage
Hours of use by different levels of planning agency employees varied greatly.
Broken down into four categories, senior professionals, junior professionals, technicians,
and clerical, respondents reported the same general range of use in each category, from 1
hour per week average to 40 hours per week average. Median use, however, showed
senior professionals with the least average usage, 15 hours per week. Junior professionals
and technicians averaged 20 hours per week. Clerical personnel, as expected. had the
highest average usage, 25 hours per week.

Training
Although lack of training was listed as a significant problem with computers in
planning agencies, the results show a relatively high level of training opportunities, as only
12 percent of the participants reported having untrained personnel. Most respondents
(90.7%) have self-trained staff members, and almost half (45.4%) have college trained
personnel. Many of responding planning agencies have in-house training programs
(75.9%), while only 38.9% use consultant training.

System Integration
Virginia planning agencies possess many connections to other government
departments. Approximately half of the respondents hav'! connections to their public
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works and engineering departments, building departments, and assessors offices. Over
35% have integrated their computer system with that of the finance and administration
offices, and 21.6% have connections with the jurisdiction's police and fire departments. In
contrast. only 8.8% of participating planning agencies currently have links to local school
boards. The numerous computer connections between Virginia planning agencies and
other departments explains the high use of modems and telecommunications, as stated
previously.

Central Data Processing Departments
Less than half of Virginia local and regional planning agencies have central data
processing departments. Most central data processing departments approve hardware
(44.8%) and software purchases (40.8%) and provide user support (40%). A significant
number (33.6%) also provide staff training. Few central data processing departments,
however, (22.4%) develop software applications. The use of central data processing
departments at all reflects the high degree of integration with other departments. The low
incidence of central data processing departments, however, illustrates the move towards
more decentralized computer environments. With the dramatic influx of microcomputers,
central data processing departments have become outdated, yeilding to locally networked
microcomputers.
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COMPUTER SYSTEM EFFECTIVENESS
Virginia planning agencies rated their computer system effectiveness very high,
reporting 24% as very effective and 58.4% as somewhat effective. Only a total 13.6% of
the respondents rated their computer systems as slightly effective or ineffective. This
figure shows the comfort level planners have towards computers.

The general satisfaction Virginia local and regional planning agencies have with
their computer systems seems to show in the high degree of usage, and may also be a result
of the variety of applications available. A number of variables were tested to evaluate the
factors involved with effectiveness evaluation. Table 4 shows the connection between the
planning agency's annual budget to their total number of computers. At a 95% confidence
level, the chi-square produced a factor of 170.682, much higher than the critical value of
36.415, illustrating a positive relationship. A larger budget yields a higher number of total
computers. Although an obvious relationship, the statistical analysis provides a foundation
upon which to build In Table 5, the relationship between the annual budget and the degree
of impact furthers the notion that an agency's annual budget affects the overall computing
environment The chi-square value produced at the 95% confidence level was 22.469,
while the critical value was only 21.026. As with the total number of computers, the
access, or number of computers per planner, is also strongly affected by the annual budget
(fable 6). Chi-square results show this as quite a significant relationship, as the chi-square
value is 71.814, while at the 95% confidence level, the critical value is 50.964. By
examining the impacts of the annual budget, a trail forms between the variables the are
affected by the annual budget and those that affect effectiveness.
22
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Table 4; Belatjonshjp or Annual Budget to
Total Number or Computers
.........

\:}{):::: -:::=:=::::??:~

\J(:::::t=:=::

Annual Budget
0
<$100,000
4
$100k-$250k
0
$250k-$500k
0
$500k-$750k
0
$750k-$lm
0
$lm-$3m
1
>$3m
0
Total
5
Chi-Square= 170.682

Table S;

Number of Comouters
1-3 4-10 11-20 21+ Total
35
6
0
45
0
14
17
32
1
0
1
15
17
1
0
1
2
7
11
1
1
2
7
3
1
1
0
2
10
6
0
0
0
3
3
42
53
125
14
11
df=24
p<.05

Belatjonshjp of Annual Budget to
Experienced Impact

::::::::::::::::::::::::::::::::::::
Exoerienced Imooct
Annual Budl!et VervMuch Moderatelv Minimallv
<$100,000
18
17
IO
$100k-$250k
17
11
2
$250k-$500k
4
13
0
$500k-$750k
9
2
0
$750k-$lm
6
1
0
1
5
$lm-$3m
3
>$3m
1
2
0
16
70
Total
36
Chi-Square = 22.469
elf= 12
p<.05

Table 6;

Total
45
30
17
11

7
9
3
122

Belatjonshjp of Annual Budget to
Computer Access

:::::::::::::::::::::::::::::::;:;::
Annual Budget
0-.5
<$100,000
9
$100k-$250k
17
$250k-$500k
3
$500k-$750k
IO
$750k-$lm
0
4
$lm-$3m
2
>$3m
45
Total
Chi-Square= 71.814

Access (Computers :>er Planner)
.6-1.0 1.1-1.5 1.6-2.0 2.1-2.5 2.6-3.0 >3.1
1
1
0
1
1
0
0
4
0
0
5
0
0
1
5
2
9
3
7
4
4
2
0
3
2
2
1
3
3
0
0
0
5
0
0
0
1
4
0
1
2
3
3
17
11
7
IO
32
p< .05
df=36

Total
13
26
23
30
11
9
13
125
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A relationship also occurs between access (computers per planner) and the
experienced impact of computers. At the 95% confidence level, the chi-square value
exceeded the critical value of 21.026. Those with greater access experienced a greater
impact. Table 7 illustrates this relationship.

TahJe 7;

Belatjonship or Computer Access to
Experienced Impact

::::::::::::=::::::::::::::::
Access
0-.5
.6-1.0
1.1-1.5
1.6-2.0
2.1-2.5
2.6-3.0
>3.1

E• nP-rienced lmoact
VervMuch

Moderatelv

Minimallv

Total

4

5

4

10
2
13
3
2
1
36
elf= 12

5

13
26
22
29

11

17
14

8

7
9
Total
70
Chi-Square =22.230

3
2
0
0
2
16
p<.05

11

9
12
122

The only difficulties that played a role in the degree of effectiveness were space
requirements and the added expense, as seen in Tables 8 and 9. The chi-square test
produced a value higher than the critical value of 7.815 in both cases. Although only slight
relationships, of all difficulties reported, only these two affected the degree of
effectiveness. Those reporting a problem in the category, rated the effectiveness of
computers in their agency lower than agencies without such difficulties. The relationships
support the findings concerning an agency's annual budget.
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Table 8;

Belatjonship or Space Djfficultjes to
Degree or E[[ectjveness

::::::::::::::::::::::::::::::::::::
Snace Difficulties
Verv
No
22
Yes
8
Total
30
Chi-Square= 8.498

JabJe 2;

Effectiveness
Somewhat Slightlv Ineffective
56
8
0
17
7
2
73
15
2
p<.05
df=3

Total
86
34
120

Relationship or Added Expense Dj(Cjcnltjes to
Degree or EC[ectjveness

::::::::::::::::::::::::::::::::::::
Added Exnense
Verv
No
23
Yes
7
Total
30
Chi-Square= 8.115

Effectiveness
Somewhat Slightlv Ineffective
59
10
0
14
2
5
73
15
2
p<.05
df=3

Total
92
28
120

The greater importance an agency placed upon its computer system affected the
rating of its effectiveness. Those agencies that found computers important, also have high
effectiveness ratings. This relationship, as seen in Table 10, shows that computers do have
a priority in planning agencies. The agencies work towards efficiency in their computer
systems due to the importance of the system as an integral part of the agency.

Table to:

Relatjonship or Computer Importance to
Degree or E[[ectiveness

Imoortance

Verv

Vay

16
9
3
2
30

Somewhat
Slightly
Not Imnortant
Total
Chi-Square= 19.143

Effectiveness
Somewhat Sli!!:htlv Ineffective
1
17
0
35
0
8
1
13
5
2
0
5
70
2
15
p<.05
df=9

Total
34
52
22
9
117
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COMPARISONS TO PAST STUDIES

The past five years have obviously had a tremendous positive growth effect upon
computer environments planning agencies in Virginia. An oveiwhelming 84.8% of
respondents reported being very or moderately significantly impacted by computers in the
past five years, compared to 57% in Arizona, 55. l % in New Mexico, and 62.3% in
California. It should be noted that the five year period in question occurred between 1990,
and 1995, for the Virginia survey, 1986 - 1990, for the Arizona and New Mexico survey,
and 1985 - 1989, for the California Survey. All comparisons between states should bear
this time frame difference in mind.

Asked how influential computer information and analysis had been in specific
planning decisions, the gap between Virginia and the other states grows even larger. In
Virginia, 69.6% of the participants reported computers as being very or somewhat
influential, almost double that of any of the other states, 37% in Arizona, 36.9% in New
Mexico, and 34.7% in California. Possible reasons include the wider variety of computer
applications and greater access.

Lack of access to computers does not seem to be a great problem in Virginia. In
Table 11, Virginia shows the lowest percentage of agencies without access to a computer
with 13.6%, whereas California and New Mexico had more than double the lack of access,
showing the difference five years has made in the acquisition of computers. The computer
to planner ratio is also dramatically higher for Virginia '/irginia averages 1.72 computers
26
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per planner, while the next highest ratio is New Mexico with only .74 computers per
planner. These figures show the dramatic growth in computer ownership over the past five
years.

Table 11;

Access to Computers by State

:.:-:-:-:-:-:-:-:-:-:.:-:-:-:-:

,_,_,_,_,_,_, _

,_,_,_,_

_

,_,_,,

_,_,_,_,_,_,_,_

Virginia

Arizona
New Mexico
California

No Access
(%)
13.6
20
36
35

Access to 1

Average#of

or More(%)
86.4
80
64
65

Comouters/Planners
1.72
0.58
0.74
0.6

n
125
83
97
443

(Arizona and New Mexico data from Garcia and Perryman. 1992)
(California data from French and Wiggins, 1989)

The number oflocal and regional planning agencies in Virginia with computer
peripherals drastically outnumbers those in Arizona, New Mexico, and California from five
years ago. Not surprisingly, Virginia's statistics double, or even triple, those of the other
states, across the board. Those peripherals reported most often in Virginia were laser
printers, upgrades, modems, CD-ROM drives, and digitizers. In Virginia, 35.2% of the
respondents have pen plotters, compared to five years ago where there were 13.6% in
Arizona, 6.8% in New Mexico, and 12% in California. The difference in color printer
usage is even greater, with Virginia with 38% and the other states ranging from 5% to
8.5%. The difference shows the extent of growth in the category, since color printers had
only recently become available when the past surveys were conducted. Few communities
in Arizona, New Mexico, and California had access to digitizers five years ago, whereas
Virginia reported 41.7% of its local and regional agencies currently with digitizers. The
largest differences occurred in the laser printer and upgrade categories. Laser printer usage
ranged from 16.2% in New Mexico to 94.4% in Virginia, and upgrades of existing
computers ranged from 13.5% in New Mexico to 73.1 % in Virginia, showing again the
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difference five years can make. File server use was low for all states. New Mexico
reported a file server use percentage of only 5.4%, California 9%, and Arizona 16.9%,
while Virginia had the highest at only 33.3%. Modem use also varied significantly, from
8.5% five years ago in Arizona to 55.5% currently in Virginia. One explanation for the
large differences could be the lower costs, decreasing size of many computer peripherals,
and better university training and preparation.

Table 12; Computer Peripherals by Type
<Percent or Those wjth Computers}

:::::::::::::::::::::::::.

Pen Plotter Color Prime,
35.2
38.0
Arizona
13.6
8.5
New Mexico
6.8
8.1
California
12.0
5.0
Virginia

Diltitizer Laser Printer File Server Mem. Urnrrd
41.7
94.4
73.1
33.3
10.2
25.4
23.0
16.9
13.5
5.4
16.2
5.4
26.0
6.0
36.0
9.0

Modem
55.5

8.5
16.2
20.0

(Arizona and New Mexico data from Garcia and Penyman, 1992)
(California data from French and Wiggins, 1989)

As in the previous studies, word processing, spreadsheet, and database
management applications are the most widely used in Virginia local and regional planning
agencies (100%, 92.6%, and 75.9% reported, respectively). Table 13 shows, with the
exception of word processing and project management, the trend follows that of computer
peripherals, in that Virginia agencies report a much higher usage rate for different types of
software applications than Arizona, New Mexico, and California did five years ago. The
fourth highest usage response rate in Virginia occurred with mapping and GIS programs
with 65.7%, compared to five years ago with 6% in New Mexico, 9% in California, and
11 % in Arizona. Graphics programs and desktop publishing followed with 53.7% in
Virginia, much higher than any of the other states. Telecommunications, statistical
analysis, and CAD packages also garnered a much higher usage rate in Virginia. Pennit
tracking, not widely used in Arizona, New Mexico, or California, in the late 1980's, is

n
125
83
97
443
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used by 42.6% of those Virginia respondents with computers. Like computer peripherals,
the high degree of software usage stems from lower costs, more user friendly packages,
better trained users, and a greater acceptance of computers as a whole.

Table JJ· So[tware Jlsage <Percent or Those wjth Computers}

:::::::::::::::::::::::::::::::::::::::::::::::::::::::

Virginia

Arizona

New Mexico

California

Spread.sheet
Database Manager
Word Processing
Telecommunications
Statistical Analysis
Mapping I GIS

92.6
75.9
100
36.1
30.6
65.7
30.6
53.7
21.3
25.9
42.6

70
58
100
11
26
11
13
17
32

62
49
85
9
11
6
11
11
11

59
48
84
12
12
9
6
13
14

n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

83

97

443

CAD

Graphics I Desktop Pub.
Project Mgt. I Scheduling
Fiscal Analysis
Permit Tracking
Internet Access
n

14.8
108

(Arizona and New Mexico data from Garcia and Perryman, 1992)
(California data from French and Wiggins, 1989)

Virginia planning agencies rated their computer system effectiveness very high,
reporting 24% as very effective and 58.4% as somewhat effective. Only a total 13.6% of
the respondents rated their computer systems as slightly effective or ineffective. This
figure shows a dramatic improvement in the comfort level planners have towards
computers. Five years ago, 64% of New Mexico planning agencies and 35% of California
planning agencies rated their computer systems as slightly effective or ineffective. With the
growing overall use of computers and applications over the past five years, a trend towards
more effective and efficient computer environments seems to have developed. The general
satisfaction Virginia local and regional planning agencies have with their computer systems
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seems to show in the high degree of usage, and may also be a result of the variety of
applications available.

Table 14;

Effectiveness or Computer Environment
<Percent or Respondents}
v·

Very Effective
Somewhat Effective
Slightly Effective
Ineffective

n

. ia

24
58.4
12
1.6
125

Ariwna
24

New Mexico California

59
6
10

83

(Arizona and New Mexico data from Garcia and Perryman, 1992)
(California data from French and Wiggins, 1989)

9
27
46
18
97

19
46
26

9
443
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SUMMARY AND CONCLUSION

The mail survey of all Virginia county, city, town, and regional planning agencies
showed that computers have been widely accepted and integrated into the planning
workplace. Smaller agencies, and those with greater budgetary constraints have yet to
realize the computer's full potential, however. A mere 13.6% of the agencies reported no
access to computers, far lower than any previously surveyed state. Most Virginia agencies
with computers use IBM and IBM compatible microcomputers. Peripheral ownership in
Virginia dwarfed five year-old numbers from the other states. Almost all agencies with
computers have a laser printer, and more than half possess modems. Future configurations
in Virginia will mostly be networked microcomputers or a mix of microcomputers and
larger systems. As in the previous studies, the most common software uses were word
processing, spreadsheets, and databases. Virginia agencies, however, also reported
widespread use of mapping and GIS, desktop publishing, and permit tracking software.
Inadequate training and funding problems were cited as the most common difficulties
experienced in reference to computers, with lack of technical support also posing a problem
for planning agencies. Most of the computer training acquired by planners occurred inhouse or by self-initiative. Overall, most Virginia planning agencies rated the effectiveness
of their computer systems as somewhat effective. It was found that the reasoning behind
the effectiveness ratings can be traced back to the agency's annual budget. The greater an
annual budget, the greater access an agency has to computers, resulting in a higher feeling
of overall effectiveness.
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The obvious conclusion is that within the last ten years, computers have quickly
become vital components of planning agencies. With many different types of computers
and applications, future planners need to be familiar with as many as possible to effectively
perform their duties. At the very least, future planners must know the basic computer
applications currently used, such as word processing, spreadsheets, and databases. The
growing importance of geographic information systems and the Internet suggest the need
for an even wider range of computer skills. Although IBM and compatibles are far more
widely used, knowledge of both IBM and Macintosh platforms will also give the future
planner an edge. Since most agencies reported little or no technical support. planners must
have the knowledge to function on their own in a computer environment. The survey
showed the tremendous growth in the use of computers in planning agencies over the past
five years, a trend that shows no signs of waning. Therefore, future planners must
possess just as much knowledge of computers as any other aspect of planning.
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Appendix A

SURVEY

Computers and Planning
Survey of Virginia Planning Agencies

over Page shown actual size
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Computers and Planning
Survey of Virginia Planning Agencies
Virginia Commonwealth University
Deparhnent or Urban Studies and Planning
This survey is designed to provide information about the present use of computers by
Virginia planning agencies. It shall be used ro supplement existing research on computer
applications in planning agencies. Please answer all of the questions by circling or filling
in the appropriate responses. If you wish IO comment upon any of the questions or
qualify your answers, please feel free to use the space in the margins or a separate sheet
of paper. Your answers are important if we are ro get an accurate picture of computer
applications in Virginia planning agencies. Thank you for your help.
1. How much has you agency been impacted by advances in computing technology over
the last 5 years? (Circle one number)
1 Very Significantly
2 Moderately
3 Minimally
4 No Opinion
2. How imponant would you say computer information and analysis have been
influencing specific planning decisions in your agency? (Circle one number)
1 Very Imponant
2 Somewhat Imponant
3 Slightly Important
4 Unimponant

Computer Hardware;

The following section concerns your agency's current computer hardware, and
also asks about future plans for your computing systems.

3. How many of each of the following systems are currently available for use by the
Planning Department? (Circle all that apply and specify how many of each)
1 IBM
2 IBM Compatible
3 Macintosh
4 Graphics Workstation
5 Minicomputer
(please specify)._ _ _ _ _ _ _ __
6 Mainframe
(please specify)._ _ _ _ _ _ _ __
7 Other
(please specify)_ _ _ _ _ _ _ __

Page 1 shown actual size
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4. What types of computer systems do you plan to acquire in the next year?
(If you have no plans, please go to question 5)
(Circle all that apply and specify how many of each)
I IBM
2 IBM Compatible
3 Macintosh
4 Graphics Worlcstation
5 Minicomputer
(please specify)_ _ _ _ _ _ __

6 Mainframe
(please specify)_ _ _ _ _ _ __
7 Other
(please specify)_ _ _ _ _ _ __
5. What year did your office get its first microcomputer equipment?

19
6. What types of additional hardware equipment has your office purchased in the last ~
years? (Circle all that apply)
I Pen Plotter
2 Color Graphics Printer
3 Digitizing Tablet
4 Laser Printer
5 Cenlral File Server I Shared Hard Disk
6 Upgraded Existing Microcomputers
(e.g. Additional Memory, Hard Disk)
7 Modem
8 Desktop Scanner
9 CD ROM Drive
10 Other (please specify),_ _ _ _ _ __

7. Which of the following configurations do you plan to focus on in the future?
(Circle one number)
1 Standalone Microcomputers
2 Networked Microcomputers and File Servers
3 Minicomputer or Mainframe Linked to Terminals/PCs with
Modems
4 Mix of Microcomputers and Larger Systems

Page 2 shown actual size
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Computer Software and AppHcatlons;
The next set of questions requests information about the type of work your
agency performs with computers, and what software it uses.
8. What types of software packages does your agency currently use?
(Circle all that apply)
1 Spreadsheet
2 Database Manager
3 Word Processing
4 Telecommunications
5 Statistical Analysis
6 Mapping I GIS
7 Computer Aided Design
8 Business Graphics I Desktop Publishing
9 Project Management I Scheduling
10 Fiscal Analysis
11 Permit Tracking
12 Internet Access
13 Other (please specify),_ _ _ _ __
9. What type of software does your agency use for automated permit tracking?
1 Do Not Use
2 Database Management Package
3 In House Custom
4 Third Party Custom
5 Other (please specify)_ _ _ _ _ __
10. If you use spreadsheets, please circle specific applications:
1 Do Not Use
2 Budgeting
3 Capital Improvements Projections
4 Population Projections
5 Economic Base Analysis
6 Other (please specify)_ _ _ _ _ __
11. If you use a thematic mapping package or geographic information system, please
circle specific applications:
1 Do Not Use
2 Mapping Demographic Information
3 Parcel-based Mapping
4 Address Ma1ehing
5 Natural Resources Inventory
6 Utility Systems Mapping
7 Site Selection
8 Environmental Impact Assessment
9 Other (please specify)_ _ _ _ _ __

Page 3 shown actual size)
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12. What types of applications that you do not currently have, would you like
for your department in the next 2-3 years? (Circle all that apply)
1 Permit Tracking
2 Land-Parcel Database
3 GIS
4 Other (please specify)_ _ _ _ _ __

to

dev1

13. Do you plan to implement a multitasking operating system (e.g. OS(l, Multifinde:
UNIX) on your microcomputers? (Circle one number)
1 No
2 Yes, Within One Year
3 Yes, WithinOneToThreeYears
4 Yes, In More Than Three Years

Qrganizatlon and Personnel;
In this section we have some questions regarding the effectiveness of your
agency's computer system, as well as the use of computers by your agency's staff.
14. What difficulties have you expt!rienced in your use of computers?
(Circle all that apply)
1 Inadequate Computer Training
2 Poor Software Documentation
3 Technical Difficulties
4 Hardware I Software Funding
5 Suppon Staff Funding
6 Office Space Requirements
7 Additional Expense (Furniture, etc.)
8 Staff Resistance to Computers
9 Time Conflicts for Computer Use Among Staff
10 Acquiring Planning Related Software
11 Other (please specify)_ _ _ _ _ _ __
15. How many professional planners are employed by your agency?
(Give number), _ _ _ _ __
16. Does your agency use any technical computer specialists, other than clerical
personnel? (Circle one number)
1 No
2 Pan-time on Planning Staff
3 Full-time on Planning Staff
4 Shared With Another Department

Page 4 shown actual size
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17. Please rate lhe number of hotm per week the average staff member in each categol)
uses the computer. (Fill in number of hours)
Senior Professionals (Director, Senior Planner)
Junior Professionals (Associate I Assistant Planner)
Technicians (Draftsperson, Intern)
Clerical

18. How are your staff members currently trained to use computers?
(Circle all that apply)
I In-house Training
2 Consultant Training
3 Self-trained
4 College Trained
5 Not Trained
6 Other (please specify)_ _ _ _ _ _ _ __
19. Does your agency have a plan for computer activity development?
(Circle one number)
I No

2 Yes
20. With which of the following departments are you currently planning integrated
systems for data sharing? (Circle all that apply)
I Public Works I Engineering
2 Building Department
3 Finance I Administration
4 Assesoor
5 Police I Fire
6 School Board
7 None
8 Other (please specify),_ _ _ _ _ __
21. Which, if any, of lhe following activities does your jurisdiction's central data
processing administration perform? (Circle all that apply)
1 Approve Hardware Purchases
2 Approve Software Purchases
3 Provide User Support
4 Provide Staff Training
5 Develop Software Applications

Page 5 (shown actual size)
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22. Overall, how would you rate the effectiveness of your agency's computer system a
operation? (Circle one number)
l Very Effective
2 Somewhat Effective
3 Slightly Effective
4 Ineffective

Your Agency and Iurjsdktlon·
This final section deals with additional demographic information.
23. How would you
l
2
3
4

classify your planning jurisdiction? (Circle one number)
Central City
Suburban
Rural
Mixed
5 O!her (please specify)_ _ _ _ _ _ __

24. What is the approximate annual budget of your planning agency?
(Circle one number)
I Less than $100,000
2 $100,000 - $250,000
3 $250,000 - $500,000
4 $500,000 - $750,000
5 $750,000 - $1,000,000
6 $1,000,000 - $3,000,000
7 Greater Than $3,000,000
25. What is the approximate geographical area of your agency's jurisdiction?
(In Square Miles) _ _ _ _ _ __
26. What was the population for your jurisdiction in 1990?
(Number of People)_ _ _ _ __
27. What has been the approximate annual population growth rate for the past 5 years
your jurisdiction?
%
(In Percent)
28. Finally, what is your position within the planning agency?
(please specify)_ _ _ _ _ __

THANK YOU FOR YOUR ASSISTANCE!
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Please add any comments you may have here.

Thank You for your help.
Please return this survey to :
Skot Bayers
Department of Urban Studies and Planning
Virginia Commonwealth University

Back Cover (shown actual size)

Appendix B

INITIAL COVER LETTER

17 January 1995

«salutation» «FirstName» d.astName»
«Address}»
«City», «State» «PostalCode»
Dear «salutation» «LastName»,

Over the past five years, the "Computer Age" has grown from a media buzz-word, to a mainstream reality.
The internet has come within reach of the average citizen, and information exchanges that once took days,
now take minutes. However, have planning agencies capitalized upon the computer technology available,
and if so, to what extent? The answers to these questions build upon a previous study undertaken five years
ago.
Each public planning agency in the Commonwealth is being asked to describe its computer usage. In order
for the results to truly represent the extent of computer use in Virginia planning agencies, it is important
for each questionnaire to be completed and returned.
You may be assured of complete confidentiality. This questionnaire has an identification number for
mailing purposes only. This is so I may check your agency's name off the mailing list when your
questionnaire is returned. Your agency's name will never appear on the questionnaire.
The results of this research will aid educators in training future planners, and document current usage of
computers in planning agencies. I would be most happy to answer any questions you might have. Please
write, call, or e-mail. The street address is above. The telephone number is
You can send
.
e-mail to
Thank you for your assistance.

Sincerely,

R. Skot Bayers
Department of Urban Studies & Planning
Virginia Commonwealth University
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Appendix C

FOLLOW-UP POSTCARD

24 January 1995

Dear Computers and Planning Survey Participant,
About a week ago, you received a letter asking you to participate in a survey on
computers and planning. If you have already returned the questionaire, thank you
very much for your participation.
If you have not completed the survey yet, please do so today. It will only take 15
minutes to do, and we need your information in order to get a complete picture of
computer applications in Virginia planning agencies. Thank you for your help.
If for some reason, you did not receive the letter and questionnaire, or you have
any questions about the study, please call me at

Sincerely,

R. Skot Bayers

Postcard Follow-up (shown actual size)
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Appendix D

FOLLOW-UP COVER LETTER

6 February 1995

«salutation» «FirstName» «LastName»
«Address}»
«Addressl», «State» «PostalCode»
Dear «salutation» «LastName»,
I am writing to you concerning the study of computer technology in Virginia planning agencies. Your
completed questionnaire has yet to be received.
Although the large number of questionnaires returned is encouraging, I feel that those who have yet to
respond could add new dimensions on the results obtained. Your agency's response is vital to the success of
the study. Even if you do not have any computers, it is still important to have that noted in the results.
The results will be important to community planners, administrators, and educators. The usefulness of the
results depend upon how accurately the role of computers in planning is assessed.

It is for these reasons that I am sending this letter. I have also enclosed another survey, in case the first one
was misplaced or not received.
I would be most happy to answer any questions you might have.
Thank you for your assistance.

Sincerely,

R. Skot Bayers
Department of Urban Studies & Planning
Virginia Commonwealth University
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